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Pseudoaneurysm  in  injected  drug  abusers  occurs  due  to  traumatic  damage  by  the  repeated  injections  and 
infections.  It  most  commonly  involves  the  femoral  artery  that  requires  intensive  management.  When 
medical  attention  is  delayed,  the  victim  is  prone  to  have  massive  bleeding  from  the  ruptured  artery, 
resulting  in  death.  Although  pseudoaneurysms  in  injected  drug  abusers  are  known,  there  is  paucity  of 
autopsy  study  on  sudden  deaths  due  to  its  rupture.  We  report  four  such  cases  with  different  pre¬ 
sentations  of  the  pseudoaneurysm  that  had  ruptured  spontaneously.  The  paper  highlights  the  case 
history  and  autopsy  findings  of  these  cases  with  review  of  literature  of  this  catastrophic  event  in  injected 
drug  abusers. 

©  2013  Elsevier  Ltd  and  Faculty  of  Forensic  and  Legal  Medicine.  All  rights  reserved. 


1.  Introduction 

Injected  drug  abuse  is  associated  with  wide  variety  of  compli¬ 
cations  like  bleeding  from  the  site,  frequent  infections  including 
bacterial  endocarditis,  hepatitis,  thrombophlebitis,  pulmonary 
emboli,  ulceration,  cellulitis,  scarring,  deformity,  gangrene,  cardiac 
failure,  hepatic  failure  etc.  With  increased  abuse  of  injectable 
drugs  like  heroin  and  also  due  to  easy  availability  of  prescription 
drugs,  the  complications  of  vascular  diseases  is  taking  its  impor¬ 
tance.  The  arterial  disease  due  to  injected  drug  abuse  precipi¬ 
tated  by  local  and  systemic  infection  results  in  mycotic 
pseudoaneurysm.  Though  pseudoaneurysm  of  femoral  artery 
in  injected  drug  abusers  is  known,  sudden  death  due  to  ruptured 
pseudoaneurysm  is  a  rare  phenomenon  and  there  is  lack  of  autopsy 
studies  on  this  topic.  Here  we  are  reporting  4  cases  of  fatal 
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pseudoaneurysm  of  femoral  artery  in  injected  drug  abusers  and 
discuss  the  emerging  problem. 

2.  Case  presentation 

2.1.  History  and  autopsy  findings 
2  A  A.  Case  1 

A  45  year  old,  unidentified  male  presented  to  emergency  with 
pain  at  the  inguinal  region.  He  was  conscious,  oriented,  afebrile 
and  hemodynamically  stable.  On  local  examination,  a  red  pul¬ 
satile  swelling  was  seen  in  left  inguinal  region.  Emergency 
Doppler  ultrasound  of  the  left  inguinal  swelling  showed  a 
pseudo-aneurysm  arising  from  lateral  wall  of  common  femoral 
artery.  Distal  part  of  arterial  tree  showed  normal  flow.  Hemato¬ 
logical  studies  showed  hemoglobin  10.3  g%;  white  blood  cell 
count  10,300/micro  liter.  Serological  tests  for  HIV,  Hepatitis  were 
found  to  be  negative.  A  compression  bandage  was  applied  on  the 
wound  site  and  antibiotics,  analgesics  administered.  He  was 
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advised  to  keep  the  lower  limb  elevated.  On  the  following 
morning,  a  day  after  admission,  he  developed  spontaneous  and 
extensive  bleeding  from  the  aneurysm  site  and  developed  car¬ 
diac  arrest.  Cardio  Pulmonary  Resuscitation  was  done  but  could 
not  be  revived  and  was  declared  dead. 

At  autopsy,  a  wound  of  size  2.5  cm  x  1.3  cm  was  present  over  left 
inguinal  region,  5  cm  below  and  outer  to  pubic  symphysis  (Fig.  1). 
The  wound  was  surrounded  with  swelling  over  an  area  of  5  x  3  cm. 
The  surface  of  wound  was  covered  with  clotted  blood  and  sur¬ 
rounded  by  purulent  material.  On  removing  the  clot,  a  defect  of 
3x3  mm  was  found  in  the  lateral  wall  of  the  femoral  artery.  Rest  of 
the  arterial  tree  was  normal.  On  internal  examination,  organs  were 
pale.  There  was  no  aneurysm  present  in  other  blood  vessels.  Gross 
examination  of  the  femoral  artery  showed  discontinuity  of  vessel 
wall  surrounded  with  hematoma  (Fig.  2).  Microscopic  examination 
of  soft  tissues  from  inguinal  region  revealed  infiltration  of  acute 
inflammatory  cells  into  fibro-fatty  and  fibro-skeletal  tissue  (Fig.  3). 
The  wall  of  femoral  artery  infiltrated  with  acute  inflammatory  cells 
with  formation  of  pseudo-aneurysm.  The  wall  of  the  common 
femoral  artery  showed  destruction  and  it  was  surrounded  by  bac¬ 
terial  colonies,  areas  of  hemorrhage  and  acute  inflammatory  cells. 

2.2.2.  Case  2 

A  32  year  old  unidentified  male  was  found  unconscious  on  the 
road  side  with  blood  stains  on  his  clothes.  He  was  brought  to 
hospital  by  the  police  where  he  was  declared  brought  dead.  The 
police  revealed  that  the  deceased  was  a  known  Injectable  drug 
abuser  (dextropropoxyphene). 

At  medico-legal  autopsy,  it  was  observed  that  the  victim’s 
clothes  were  stained  with  blood.  Postmortem  lividity  was  faint. 
Multiple  scar  mark  present  over  chest,  abdomen,  back  of  trunk  and 
upper  limbs.  An  indurated  area  of  size  0.3  x  0.2  cm  with  multiple 
injection  mark  was  present  over  the  left  upper  thigh  3.7  cm  below 
the  left  mid  inguinal  point.  A  non  healing  ulcer  of  5  cm  x  4  cm 
present  over  the  anterior  part  of  left  leg  in  middle  1  /3rd.  A  swelling 
of  size  4.5  cm  x  4.2  cm  with  central  defect,  blood  clot  on  surface 
was  present  over  the  right  upper  thigh,  3.5  cm  below  right  mid 
inguinal  point,  9  cm  below  the  right  anterior  superior  iliac  spine 
(Fig.  4).  On  further  exploration,  fibrous  muscular  swelling  of  size 
2.5  cm  x  2  cm  was  found  attached  to  the  anterior  wall  of  right 
femoral  artery.  The  wound  tract  extended  through  fibro  muscular 
growth  and  continued  into  the  lumen  of  right  femoral  artery  with 
effusion  of  blood  present  in  the  surrounding  muscle  and  tissue.  All 
the  organs  were  pale.  The  cause  of  death  was  hemorrhage  and 
shock  consequent  upon  rupture  of  pseudoaneurysm  of  right 
femoral  artery. 
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Fig.  1.  Pseudoaneurysm  of  left  femoral  artery. 


Fig.  2.  Gross  dissection  demonstrating  the  ruptured  femoral  artery. 


2.2.3.  Case  3 

In  this  case,  victim  was  a  30  year  old,  unidentified  male  who  was 
found  dead  in  a  pool  of  blood  on  the  road  side.  According  to  the 
police,  he  was  a  chronic  injectable  drug  abuser.  At  autopsy,  his  inner 
wear  was  soaked  with  blood.  There  were  dried  blood  stains  around 
the  inguinal  and  pubic  region.  An  indurated  area  of  2  cm  x  1.5  cm 
with  a  non-healing  ulcer  of  size  1.5  cm  x  1.5  cm  was  present  over 
the  anterior  part  of  left  inguinal  region  surrounded  by  area  of 
fibrosis  (Fig.  5).  On  exploration  of  the  wound,  there  was  a  tract 
extending  to  the  left  femoral  artery  with  clotted  blood  around  the 
site.  All  organs  were  pale  and  cause  of  death  was  hemorrhage  and 
shock  consequent  upon  rupture  of  pseudoaneurysm  of  left  femoral 
artery. 

2.2.4.  Case  4 

A  31  year-old  male  who  had  a  history  of  chronic  intravascular 
drug  abuse  was  noted  to  have  a  deep  infected  wound  on  the  right 
groin,  which  he  kept  scratching.  On  the  fateful  day  he  was  walking 


Fig.  3.  Histopathology  of  femoral  artery  showing  necro-inflammatory  changes. 
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Fig.  4.  Pseudoaneurysm  of  right  femoral  artery. 

Fig.  6.  Pseudoaneurysm  of  right  femoral  artery  with  vessel  wall  exposed  to  skin 
surface. 


out  of  the  toilet,  when  his  partner  heard  a  popping  noise  and 
bleeding  started  from  his  right  groin  site.  His  partner  tried  to  stem 
the  flow  with  towels  till  the  arrival  of  paramedics.  Ambulance 
paramedics  arrived  at  which  point  the  patient  was  unconscious 
with  a  Glasgow  coma  scale  (GCS)  of  3.  There  was  pulseless  electrical 
activity  noted,  while  he  was  being  taken  to  hospital  casualty.  As  it 
was  not  possible  to  get  vascular  access,  left  femoral  cut  down  was 
performed.  No  cardiac  output  was  noted.  Cardio  pulmonary 
resuscitation  was  stopped  and  he  was  declared  dead. 

At  autopsy,  there  was  pseudo-aneurysm  of  right  femoral  artery, 
which  at  the  anterior  aspect  was  in  continuity  with  the  skin  ul¬ 
ceration  and  clot  formation  (Fig.  6).  Dried  blood  stains  were  present 
around  the  wound  site  at  the  right  inguinal  region. 

Summary  of  the  four  cases  are  mentioned  in  table  (Table  1 ). 

3.  Discussion 

Pseudoaneurysm  is  the  term  designated  for  an  aneurismal  sac, 
when  only  a  single  layer  of  fibrous  tissue  is  present  in  its  wall. 
Pathologically,  the  wall  of  arterial  pseudoaneurysm  has  been 
breached,  and  the  external  wall  of  the  aneurismal  sac  consists  of 


Fig.  5.  Pseudoaneurysm  of  left  femoral  artery  with  dried  blood  clot. 


outer  arterial  layers,  perivascular  tissue,  blood  clot,  or  layer  of 
reactive  fibrosis.  The  common  vessels  site  for  pseudoaneurysm  is 
femoral  artery  followed  by  abdominal  aorta,  superior  mesenteric, 
brachial,  iliac  and  carotid  artery.  Because  of  the  localization  of  the 
common  femoral  artery  inside  a  neurovascular  sheath  and  support 
of  the  head  of  the  femur,  the  chances  of  common  femoral  artery  as  a 
puncture  site  is  more  common  than  superficial  femoral  artery. 

The  cause  of  pseudoaneurysm  is  often  iatrogenic  and  may  occur 
following  percutaneous  cannulation,  or  graft  dysfunction. 
Common  etiologic  factors  include  host  vessel  degeneration, 
femoral  triangle  sepsis,  prosthetic  dilation  &  suture  deterioration. 
Other  risk  factors  include  use  of  large-bore  catheters,  female 
gender,  use  of  anticoagulant,  thrombolytic  agents,  and  inadvertent 
cannulation  of  deep  femoral  or  superficial  artery.  Pseudoa¬ 
neurysms  secondary  to  trauma  can  also  occur  from  penetrating  or 
blunt  trauma  as  in  gunshot  injuries,  stab  wounds,  and  motor 
vehicle  crashes.  However,  current  literature  suggests  that  both 
the  incidence  and  complications  of  pseudoaneurysm  of  femoral 
artery  due  to  injecting  drug  abuse  is  on  the  rise.  The  pseu¬ 
doaneurysm  that  is  secondary  to  injected  drug  abuse  is  more 
complicated,  as  it  is  frequently  accompanied  by  infection,  owing 
reuse  of  syringes  and  already  damaged  vessel  wall.  Maliphant 
et  al.  (2005)  studied  on  rationale  regarding  groin  injecting  in 
femoral  region  and  found  out  that  reasons  for  use  of  this  particular 
site  were  due  to  convenience,  utility,  ease  of  use  and  reduced  risk  of 
losing  the  euphoric  effects  due  to  extravenous  delivery. 

Deaths  due  to  rupture  of  femoral  artery  pseudoaneurysm 
among  the  injecting  drug  abusers  are  rarely  found  in  scientific 
literature.  Behera  et  al.  (2011)  reported  a  case  of  ruptured  left 
common  femoral  artery  in  a  30  year  old  unknown  drug  abuser 
belonging  to  low  socioeconomic  status  who  had  died  at  hospital. 
Later  medico-legal  autopsy  was  conducted  as  the  deceased  was 
unknown  and  unidentified  and  also  gave  history  of  trivial  trauma. 
This  was  the  first  reported  case  in  forensic  literature.  Later,  Lardi 
et  al.  (2012)  also  reported  a  similar  case  of  death  due  to  sponta¬ 
neous  rupture  of  pseudoaneurysm  of  right  common  femoral  artery 
in  a  38  year  old  drug  abuser  who  was  found  dead  at  his  home. 

In  our  case  series,  three  were  reported  from  India  and  one  case 
reported  from  United  Kingdom.  All  the  victims  had  history  of 
injectable  drug  abuse.  One  case  presented  with  pulsatile  groin 
mass,  another  presented  with  deep  infected  wound  with  pruritis 
and  sudden  bleeding.  Three  cases  reported  from  India  were  medico 
legal  in  nature  as  two  of  them  were  unidentified,  one  of  the  victims 
was  found  dead;  however  all  deaths  were  related  to  drug  abuse. 
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Table  1 

Summary  of  cases. 


Cases 

1 

2 

3 

4 

Age  (Years) 

45 

32 

35 

31 

Sex 

Male 

Male 

Male 

Male 

Built 

Thin 

Thin 

Thin 

Average 

Identification 

Unknown 

Unknown 

Unknown 

Known 

Socioeconomic  status 

Low 

Low 

Low 

Middle 

History  of  injection  to  Femoral  Artery 

Positive 

Positive 

Positive 

Positive 

Alleged  drug  of  abuse 

Dextropropoxyphene 

Dextropropoxyphene 

Dextropropoxyphene 

Heroin  and  methadone 

Spontaneous  bleed 

Yes 

Yes 

Yes 

Yes 

Sought  medical  attention 

Yes 

No 

No 

Yes 

Sudden  death 

Yes 

Yes 

Yes 

Yes 

Death  occurred  at 

Hospital 

Found  dead  on  road  side 

Found  dead  on  road  side 

Home 

Pseudoaneurysm  of  femoral  artery  can  present  with  progressive, 
painful  and  pulsatile  swelling  in  the  femoral  region.  As  the  inci¬ 
dence  is  usually  secondary  to  iatrogenic  intervention,  early  clinical 
suspicion  is  mandated.  Once  such  pseudoaneurysm  ruptures 
externally,  there  is  acute  vascular  collapse  due  to  large  volume  of 
blood  loss.  Apart  from  early  recognition  and  compression  of  site  of 
rupture,  ultrasound-guided  compression  repair  remains  the  first 
line  treatment  for  femoral  pseudoaneurysms.  Ultrasound-guided 
thrombin  injection  has  also  supplemented  techniques  like  emer¬ 
gency  stenting  of  ruptured  femoral  artery.  Literature  review 
shows  arterial  reconstruction  using  grafts  or  ligation  has  also  been 
used  successfully  in  cases  of  ruptured  femoral  artery  pseudoa- 

29  36-43 

neurysm. 

In  all  our  cases,  there  was  development  of  mycotic  pseudoa¬ 
neurysm.  Mycotic  pseudoaneurysm  occurs  most  commonly  due  to 
staphylococcus  aureus  due  to  seeding  of  bacteria  directly  into  the 
injection  site.  Systemic  viral  infections  like  hepatitis  and  human 
immuno  virus  can  also  be  contacted  by  sharing  of  needles  which 
contribute  to  the  formation  of  mycotic  pseudoaneurysm. 

The  duration  between  the  terminal  event  of  rupture  of  pseu¬ 
doaneurysm  and  death  in  all  the  four  cases  were  within  24  h 
denoting  the  suddenness  and  high  fatality  of  the  condition.  In  two 
cases,  clinical  diagnoses  of  pseudoaneurysm  were  made,  however 
medical  interventions  were  too  late  and  victims  succumbed  to 
death.  It  was  observed  that  in  all  the  cases,  the  victims  were  adults 
belonging  to  male  sex.  Among  the  victims,  three  belonged  to  low 
socioeconomic  status.  Dextropropoxyphene  was  found  to  be  the 
drug  of  abuse  in  three  cases,  heroin  and  methadone  found  in  one 
case.  The  abuse  of  drugs  for  recreational  purpose  usually  begins  at 
adolescent  and  younger  age  group  due  to  curiosity  and  peer  pres¬ 
sure  however  the  complications  due  to  chronic/long  term  abuse 
can  present  later  in  adult  age  group.  These  observations  are  in 
connivance  with  many  studies  on  the  factors  affecting  the  drug 
abuse  and  its  complications.  The  injectable  route  of  drug 
administration  is  known  to  produce  faster  and  more  effects  to  the 
abuser  and  is  hence  preferred.  At  the  same  time,  the  compli¬ 
cations  associated  with  injected  forms  are  also  life  threatening. 
Males  outnumber  females  in  injected  drug  abuse  and  hence  com¬ 
plications  might  also  be  reported  more  in  them.  As  the  victims 
belong  to  poor  socioeconomic  status,  they  can  afford  only  cheap 
drugs  and  dextropropoxyphene  is  one  such  drug  which  is  available 
in  India  as  injectable  form,  at  a  low  price,  over  the  counter  without 
any  prescription.  Dextropropoxyphene  is  an  analgesic  that  belongs 
to  class  of  diphenylpropylamine  derivative  opiod  which  is  used  to 
relieve  mild  to  moderate  pain.  It  is  however  not  marketed  in  United 
States  and  Europe  due  to  its  abuse  potential.  The  pattern  of  abuse 
in  our  study  is  similar  to  the  study  conducted  in  India  by  World 
Health  Organization  among  5800  injected  drug  abusers. 

Rupture  of  pseudoaneurysm  can  occur  spontaneously  as  in 
connective  tissue  disorders  or  congenital  arterial  abnormalities  or 


due  to  trivial  trauma,  however  in  our  cases  it  was  spontaneous 
and  sudden  in  onset.  The  abusers  may  give  history  of  trauma  to  the 
region  while  presenting  at  the  hospital  to  conceal  their  habit  of 
drug  abuse. 

4.  Conclusion 

Pseudoaneurysm  is  an  emerging  and  under  reported  fatal 
arterial  complications  of  injected  drug  abuse.  In  our  series  of  cases, 
it  is  clear  that  there  was  no  attempt  to  rehabilitate  and  complete 
failure  of  preventive  strategies  against  the  hazard  of  drug  abuse.  It 
was  observed  that  though  intervention  in  the  form  of  medical  help 
could  be  obtained  in  some  cases,  yet  it  was  too  late  and  too  little. 
The  authors  are  of  the  opinion  that  there  should  be  restriction  of 
over  the  counter  sale  of  abuse-potential  drugs  in  countries  like 
India  and  the  physicians  should  look  for  complication  of  aneurismal 
rupture  in  high  risk  individuals  and  manage  without  delay.  There  is 
also  a  need  for  widespread  awareness  against  the  drug  abuse  which 
can  effectively  curtail  these  kinds  of  complications. 
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